Environmental tracers become a common tool for the groundwater study and a number of methods have been presented in order to understand groundwater flow processes, water budget, origins, chemical reaction processes and retention time. Cl in dissolved chloride and some heavier isotopes, and 5) inert gaseous species such as CFCs.
O, D in water, 2) stable 13 C and radioactive 14 C in DIC, 3) noble gases such as He, Ne, Ar, Kr, Xe and their isotopes, 4) radioactive 36 Cl in dissolved chloride and some heavier isotopes, and 5) inert gaseous species such as CFCs.
If they are less reactive species, they likely preserve information at the time of recharge or their origin. Use of D,
18
O and the d-value of water is the powerful tool to determine the recharge area because recharged meteoric water have their inherent isotopic ratios correlated with the recharge elevation, distance from the coast, or the local topography. Carbon-bearing species are more reactive though, use of stable isotopes of DIC leads to identify its origin and helps to analyze the chemical reaction between minerals and water or gas addition processes during the groundwater flow in aquifers. Radioactive 14 C has been used to estimate groundwater age however special attention should be paid for, i. e., the origin of DIC, before applying the method. Noble gas tracers are the useful species to presume recharge temperature from their concentrations in water using their temperature dependence of solubilities. Radiogenic 4 He concentration can be used for the very long-term groundwater dating since the 4 He is produced in the crust and is accumulated in the deep aquifers, if the local accumulation rate of 4 He is known. Radioactive 36Cl has been used to determine the age of very old saline waters up to million years. This isotope will also be convenient for the dating of very younger waters, by the use of bombproduced 36 Cl resulted from surface nuclear experiments near the seawater in the 1950s. Chlorofluorocarbons (CFCs) are the gas species produced by the recent human activity and dissolve in water during the recharge, therefore, the affected younger groundwater will have equivalent CFCs concentrations with the atmospheric CFCs concentrations at the time of the recharge. As these species are easy to detect with very high sensitivity, this tracer has now been applied not only for the age determination but for the mixing or contamination of shallow young water to a deep old groundwater. As an individual method listed above is valid only for the very simple flow system, appropriate assumptions or coupling of using different tracers is necessary to understand natural complex groundwater flow system where mixing of groundwaters of different origin or age occurs. Combination of tracers helps us simulating the complex system in detail and is being a growing trend in groundwater study. 1996; Kendall and McDonnell, 1998; Clark and Fritz, 1997; Mazor, 2004 Clark and Fritz, 1997 Cole and Ohmoto, 1986; Fritz, 1997 Clayton et al., 1966; Truesdell and Hulston, 1980; Hendry and Schwartz, 1988 Kawanabe 2005; Sukhija et al., 2006 Guglielmi et al., 1998 Morris et al., 2005; Guay et al., 2006 Butler and Verhagen, 1997 Aravena et al., 1989 Fischer and Still, 2007 Allison, 1982; Aranyossy, 1992; 1993 Gaye and Edmunds, 1996 Allison et al. (1983 Mathieu and Bariac (1996) Gonfiantini Chen et al., 2006; Poulsen et al., 2006; Petrides et al., 2006 Walker and Richardson, 1991; 2002 Payne and Yurtsever 1974; 1995; Scholl et al., 1996; Yasuhara et al., 1997 Yasuhara et al., 1997 Yasuhara et al., 2001 Suzuki, 2003; 2005; Jefferson, et al., 2006; Charideh and Rahman, 2007 1994 Fontes et al., 1979 Marechal and Etcheverry, 2003 1994 Siegenthaler and Oeschger, 1980 Yasuhara et al., 1997; Marechal and Etcheverry, 2003 / 1994 Bath et al. (1979 1998 2005 , Guay et al., 2006 Sukhija et al., 2006 Stahl et al., 1974 Kazahaya et al., 1993; Matray et al., 1994; et al., 1986; Nolte et al., 1990 Bentley et al. (1986b Cl/Cl ratio with time due to decay of cosmogenic input and subsurface production (modified from Fontes, 1989; Mahara et al., 2006) . Cl/Cl ratio and Clconcentration (after Bird et al., 1991 
